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(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate a wrong detection of a pre-bit signal. 
SOLUTION: An amplitude detecting circuit 23 detects the amplitude of a noise element 
containing an information signal to a reproduced signal (push-pull signal) of an optical 
disk containing a pre-pit signal. A digitizing circuit 26 digitizes the reproduced signal of 
the optical disk by using a predetermined slice level and detects the pre-pit signal. A 
slice level setting circuit 25 sets a slice level to be used in the digitizing circuit 26 based 
on the amplitude detected by the amplitude detector 23. 



* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]As opposed to an optical disc in which a track for information storage 
characterized by comprising the following and a track for a guide which is what prepit 
on which address information was recorded is formed and derives an optical beam to 
said track for information storage are formed and which can record information, A 
prepit sensing device which acquires a prepit signal from said prepit when performing 
record or reproduction of information. 

An amplitude detection circuit which detects amplitude of a noise component which 
includes an information signal to a regenerative signal of said optical disc including 
said prepit signal. 

A binarization circuit which binary-izes said regenerative signal using predetermined 
slice level, and detects said prepit signal, and a slice level setting circuit which sets up 
said slice level based on said amplitude. 

[Claim 2]The prepit sensing device according to claim 1 which is what sets up slice 
level by said slice level setting circuit's preparing said several different slice level, and 



choosing one in said two or more slice level based on said amplitude. 
[Claim 3]A prepit sensing device comprising: 
A track for information storage. 

As opposed to an optical disc in which a track for a guide which is what prepit on 
which address information was recorded is formed and derives an optical beam to said 
track for information storage is formed and which can record information, A peak 
detection circuit which detects a peak position of said prepit signal from said prepit in 
a prepit sensing device which acquires a prepit signal when performing record or 
reproduction of information. 

[Claim 4]The prepit sensing device comprising according to claim 3: 

A differentiation circuit which differentiates a regenerative signal of said optical disc 

in which said peak detection circuit includes said prepit signal. 

A zero cross detector circuit which detects a zero crossing point of an output of this 
differentiation circuit. 

[Claim 5]The prepit sensing device comprising according to claim 4: 

A gate generating circuit which binary-izes said regenerative signal with a certain 

slice level. 

A mask circuit which forbids an output of said zero cross detector circuit based on an 
output of this gate generating circuit. 

[Claim 6]The prepit sensing device comprising according to claim 4: 

A gate generating circuit which binary-izes said regenerative signal with a certain 

slice level. 

A switching circuit which responds to an output of this gate generating circuit, and 
one [ a switching circuit / an input ] and turns off an input to said differentiation 
circuit or said zero cross detector circuit. 

[Claim 7]The prepit sensing device according to claim 5 or 6 having the prepit sensing 
device according to claim 1 or 2 as said gate generating circuit. 
[Claim 8]A prepit sensing device given in one 1 of claims 5-7, wherein said gate 
generating circuit is provided with a delay circuit which carries out predetermined 
grade delay of the output. 

[Claim 9]A prepit sensing device given in one 1 of claims 5-8 having a mask circuit in 
a certain predetermined time during record of said information at the time of record 



which outputs a signal which forbids an output of said prepit signal to timing which 
light volume change of said optical beam produces. 

[Claim 10]An optical system which condenses said optical beam on said optical disc, 
and makes the catoptric light condense on a photo detector, A regenerative circuit 
which detects recorded information on said optical disc from an output signal of said 
photo detector, A servo circuit which detects position information on said optical 
beam on said optical disc from said print-out, and controls an irradiation position to 
said optical disc of said optical beam via a predetermined mechanism system based on 
this position information, A light information recording and reproducing device 
performing detection of address information or generation of a clock for record which 
equipped one 1 of claims 1-9 with a prepit sensing device of a statement, and was 
recorded on said optical disc by said prepit sensing device. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a prepit sensing device and a light 

information recording and reproducing device. 

[0002] 

[Description of the Prior Art]In DVD-R, in order to detect the linear velocity in each 
radius position correctly beforehand at the time of manufacture, the format to which 
wobbling of the track is carried out so that wobble signal frequency may become fixed, 
when a CLV roll control is performed is adopted. Therefore, this wobble signal is 
detected, rotation of an optical disc is controlled by a light information recording and 
reproducing device, or the clock for record is generated with it. Address information is 
also required for the media for record so that pinpointing of a recording position may 
be possible, but the prepit corresponding to address information is formed in the track 
for a guide (for example, land) between two tracks for information storage (for 
example, groove) in DVD-R. This prepit and a wobble can be obtained from a push pull 
signal. A wobble signal is a signal with comparatively small amplitude of a constant 
period, a prepit signal is a signal with comparatively large amplitude generated 
intermittently, and both are fundamentally disengageable. 
[0003] 

[Problem(s) to be Solved by the Invention]There are the following problems in such a 
DVD-R format. 

[0004]There is fault that an information signal leaks to a push pull signal first. A photo 
detector is divided by the parting line along the track for information storage, and a 
push pull signal is obtained from a differential signal on either side, and it usually uses 
only a low-frequency component for track follow-up control. However, a high 
frequency component is needed for detecting prepit, and in the usual track follow-up 
control, in order for a filter etc. to remove, it becomes a situation where the noise 
component of the high frequency which does not pose a problem is inseparable. At the 
time of the tracking to the existing record section of an optical disc, an information 
signal component is also contained in this noise as well as optical and a circuit thing. 
The information signal acquired from the mark/space which exists on the track for 
information storage of an existing record section has that each other is offset when 
calculating difference, in order to enter on the same level as a photo detector on 
either side, and it leaks and is [ little ] crowded with stationary states in a push pull 



signal. However, it will leak and be crowded, when a tilt etc. occur in an optical disc 
and the light spot on a photo detector becomes right-and-left asymmetry by a parting 
line. Although said prepit signal is comparatively big amplitude, since a prepit signal 
and an information signal have the almost the same frequency band, two signals are 
thoroughly inseparable with a filter etc. 

[0005]In JP, 10-320781, A, it has controlled attenuating a signal by amplification and 
except [ its ] to the timing in which prepit may exist, and carrying out erroneous 
detection by making into prepit the leakage lump information signal and noise which 
are generated to timing without prepit existence possibility. Digitization (binary-izing) 
of prepit is performed with the slice level which added the voltage V1 to the wobble 
signal. However, since the regenerative signal and noise component which leaked not 
only in prepit and were crowded with the timing in which prepit may exist are also 
amplified, there is also much erroneous detection at the slice level which follows the 
wobble signal level. 

[0006]The 2nd problem is clock generation for record which opts for recording 
position control. Usually, although record is performed by the clock of fixed frequency, 
and the clock which multiplied the wobble signal, a recording position is uncontrollable 
for below the very large optical disc rotational variation ingredient that is produced 
according to a mechanism limit in the case of the former. Although a little latter can 
be performed with sufficient control compared with it, since a wobble signal changes 
amplitude and a phase with the cross talk from an adjacent track, the clock for record 
becomes quick by phase change of a wobble, or becomes late. For this reason, the 
limit of recording position accuracy was arrived at with the clock for record generated 
from the wobble signal. 

[0007]In JP,10-293926,A, it has proposed doubling and using not only the wobble 
influenced by a cross talk but the prepit signal which is not influenced by a cross talk 
but expresses the position on an optical disc, and generating the clock for record. It is 
possible for this to amend change by the cross talk of a wobble, and to raise recording 
position accuracy conventionally. However, since the prepit signal of the 
above-mentioned detection system was digitized with slice level and the position of 
prepit is detected strictly, When the amplitude of a prepit signal changes under the 
influence of the mark/space in an existing record section, etc., a difference appears in 
time to cross slice level, and this has an adverse effect on the stability of a clock. 
[0008]Thus, since various change of a tilt etc. occurs with a actual device, in order not 
to generate address erroneous detection in the situation, either, In order the circuit 
which can detect prepit from the push pull signal with which the information signal 



component leaked and was crowded stably is required and to control an exact 
recording position (clock for record) using a prepit signal, the exact prepit position 
detecting circuit in consideration of change of prepit signal amplitude is needed. 
[0009]The purpose of this invention is to lose the erroneous detection of a prepit 
signal. 

[00 10] Another purpose of this invention is to detect an exact prepit position. 
[0011] 

[Means for Solving the Problem]As opposed to an optical disc in which a track for 
information storage and a track for a guide which is what prepit on which address 
information was recorded is formed and derives an optical beam to said track for 
information storage are formed and which the invention according to claim 1 can 
record [ of information ], In a prepit sensing device which acquires a prepit signal from 
said prepit when performing record or reproduction of information, An amplitude 
detection circuit which detects amplitude of a noise component which includes an 
information signal to a regenerative signal of said optical disc including said prepit 
signal, It is a prepit sensing device provided with a binarization circuit which 
binary-izes said regenerative signal using predetermined slice level, and detects said 
prepit signal, and a slice level setting circuit which sets up said slice level based on 
said amplitude. 

[0012]Therefore, it becomes possible to set up optimal slice level corresponding to a 
level of a noise component including an information signal which changes with 
conditions of an optical system or an optical disc, and erroneous detection of a prepit 
signal can be lost. 

[0013]The invention according to claim 2 sets up slice level in the prepit sensing 
device according to claim 1 by said slice level setting circuit's preparing said several 
different slice level, and choosing one in said two or more slice level based on said 
amplitude. 

[0014]Therefore, since a precision prescribe of an amplitude detection circuit can be 
low suppressed while being able to change to slice level beforehand set up to a level of 
a noise component which can be predicted quickly, low cost-ization of a device can be 
attained. 

[0015]As opposed to an optical disc in which a track for information storage and a 
track for a guide which is what prepit on which address information was recorded is 
formed and derives an optical beam to said track for information storage are formed 
and which the invention according to claim 3 can record [ of information ], When 
performing record or reproduction of information, it is a prepit sensing device provided 



with a peak detection circuit which detects a peak position of said prepit signal from 
said prepit in a prepit sensing device which acquires a prepit signal. 
[0016]Therefore, since a peak position of a prepit signal is detected, an exact prepit 
position is detectable irrespective of amplitude of a prepit signal which changes with 
conditions of an optical system or an optical disc. 

[0017]In the prepit sensing device according to claim 3, the invention according to 
claim 4 said peak detection circuit, It has a differentiation circuit which differentiates 
a regenerative signal of said optical disc including said prepit signal, and a zero cross 
detector circuit which detects a zero crossing point of an output of this differentiation 
circuit. 

[0018]Therefore, since a peak detection circuit can be constituted from a 
differentiation circuit and a zero cross detector circuit, a prepit position is detectable 
by low cost. 

[0019]The invention according to claim 5 is provided with a gate generating circuit 
which binary-izes said regenerative signal with a certain slice level, and a mask circuit 
which forbids an output of said zero cross detector circuit based on an output of this 
gate generating circuit in the prepit sensing device according to claim 4. 
[0020]Therefore, a noise component detected to timing other than a prepit signal is 
removable. The mask circuit can use a cheap and flexible logical circuit, and can also 
perform further functional improvement easily. 

[0021 ]In the prepit sensing device according to claim 4 the invention according to 
claim 6, It has a gate generating circuit which binary-izes said regenerative signal with 
a certain slice level, and a switching circuit which responds to an output of this gate 
generating circuit, and one [ a switching circuit / an input ] and turns off an input to 
said differentiation circuit or said zero cross detector circuit. 

[0022]Therefore, a noise component detected to timing other than a prepit signal is 
altogether removable by analog circuitry. 

[0023]The invention according to claim 7 is provided with the prepit sensing device 
according to claim 1 or 2 as said gate generating circuit in the prepit sensing device 
according to claim 5 or 6. 

[0024]Therefore, a noise component which was stabilized in various situations, 
detected prepit and was detected to timing other than a prepit signal is removable. 
[0025]As for the invention according to claim 8, said gate generating circuit is 
provided with a delay circuit which carries out predetermined grade delay of the 
output in a prepit sensing device given in one 1 of claims 5-7. 

[0026]Therefore, since a gating signal which is generated according to circuitry and 



which amended circuit delay is generable, an exact prepit position can be detected 
and flexibility of a circuit design increases. 

[0027]In a prepit sensing device given in one 1 of claims 5-8 the invention according 
to claim 9, To timing which light volume change of said optical beam produces, it has a 
mask circuit in a certain predetermined time during record of said information at the 
time of record which outputs a signal which forbids an output of said prepit signal. 
[0028]Therefore, erroneous detection of a prepit signal produced by light volume 
change of an optical beam can be prevented. 

[0029] An optical system which the invention according to claim 10 condenses 
[ optical system ] said optical beam on said optical disc, and makes the catoptric light 
condense on a photo detector, A regenerative circuit which detects recorded 
information on said optical disc from an output signal of said photo detector, A servo 
circuit which detects position information on said optical beam on said optical disc 
from said print-out, and controls an irradiation position to said optical disc of said 
optical beam via a predetermined mechanism system based on this position 
information, It is a light information recording and reproducing device performing 
detection of address information or generation of a clock for record which equipped 
one 1 of claims 1-9 with a prepit sensing device of a statement, and was recorded on 
said optical disc by said prepit sensing device. 

[0030]Therefore, the same operation as a prepit sensing device of a statement and an 

effect are done so to one 1 of claims 1-9. 

[0031] 

[Embodiment of the Invention][Embodiment of the invention 1] The block diagram of 
the optical system of the optical disk unit which is this embodiment of the invention 1 
is shown in drawing 1 . The light emitted from the light source 1 driven with the laser 
driver 1 1 condenses to the recording surface 7 on the optical disc 6 with the coupling 
lens 2, the beam splitter 3, the 1/4 wavelength plate 4, and the object lens 5. The 
catoptric light in the recording surface 7 returns to the aforementioned optical system 
again, passes the beam splitter 3, condenses on the photo detector 9 by the 
condenser 8, and is changed into an electrical signal. Although the output of the photo 
detector 9 is changed into voltage from current with the I/V amplifier 10 and various 
operations are performed, it may calculate with current. 

[0032]Usually, the focus error signal with which the photo detector 9 and the I/V 
amplifier 10 are divided into plurality, and the distance of the recording surface 7 and 
a light spot focus is expressed, Operations, such as a track error signal which shows 
the position of the track on the recording surface 7 and light spot, and an RF signal 



which detects the information currently recorded on the recording surface 7, are 
performed. In drawing 1 , a focus error signal and a track error signal are calculated in 
the servo circuit 13 f drive the mechanism system 14 from position information, and 
move light spot to a target position. The information on the optical disk recording 
surface 7 is sent to the digital disposal circuit which is calculated to an RF signal in 
the regenerative circuit 12, and the latter part does not illustrate. Although a 
detecting method differs between the wobble signal used by this embodiment, and a 
prepit signal with the division shape of the photo detector 9, Since it is obtained from 
the push pull signal (it is one of the track error signals) acquired from the difference of 
the photo detector parting line right and left which met the track of the optical disc 6 
as simplest example, In explanation, the premise to which the prepit detector circuit 

15 operates based on the push pull signal outputted from the servo circuit 13 explains 
below. 

[0033]As shown in drawing 2 , the recording surface 7 on the optical disc 6 The track 

16 for information storage (for example, groove), The track 17 for a guide for deriving 
an optical beam (for example, land) is spirally minced by the track 16 for information 
storage, and the prepit 18 which contains address information in the plasmotomy of a 
slot or the form of a pit is formed in the track 1 7 for a guide. Although wobbling of said 
track is carried out a certain cycle and the detecting signal is used as rotation 
information etc., since a wobbling cycle is very long as compared with the length of 
prepit, drawing 2 has shown the track to linear shape. 

[0034]The push pull signal having contained the actual wobble signal, the prepit signal, 
and the noise component is shown in drawing 3 . There is no big noise component in 
the wobble signal detected with a constant period, and the amplitude of the prepit 
signal itself is also stable in the non-record section ( drawing 3 (a) right figure) of the 
optical disc 6. On the other hand, a wobble signal is overlapped on a big noise 
component in the existing record section ( drawing 3 (a) left figure) of the optical disc 6, 
and the amplitude fluctuation (dotted line) of a prepit signal is also large. Although the 
figure to which this was expanded is also shown ( drawing 3 (b)), most noises are the 
information signal components currently recorded on the optical disc 6, and since this 
frequency band is almost the same as a prepit signal, it is inseparable with a filter etc. 
A non-record section differs slice level proper to drawing 3 (a) in the slice level of a 
proper prepit signal from an existing record section so that it may be an example. 
[0035] Drawing 4 is a block diagram of the prepit detector circuit 15. As shown in 
drawing 4 , since a push pull signal has a low-pass wave generated in the state of a 
servo etc., a cut off frequency (fc) removes it by HPF(high pass filter) 21 which is 



about several kilohertz in the prepit detector circuit 15. In order to remove the noise 
which exists in the frequency band beyond a prepit signal, of course, high LPF (low 
pass filter) of the cut off frequency fc, etc. may be inserted. This signal is called a 
prepit Genshin item below. The wobble signal, the prepit signal, and the noise 
component are contained in this prepit Genshin item. In order to remove a wobbling 
signal component further, this signal lets HPF22 whose cut off frequency fc is about 
hundreds of kHz pass, and detects the amplitude of the noise component which makes 
it input into the amplitude detection circuit 23, and contains an information signal 
component. Although what is necessary is just to constitute this amplitude detection 
circuit 23 from an absolute-value circuit which used full wave rectification or a half 
wave rectifier circuit, a peak/bottom detecting circuit may be used. Since the output 
of this amplitude detection circuit 23 has an output change of the sudden noise of a 
prepit signal with large amplitude, or others, and a rectification circuit, etc., it is 
equalized by the latter integration circuit 24. In the latter slice level setting circuit 25, 
slice level is changed with this average level. Although it is also good to change the 
level of DC voltage as slice level according to said noise component amplitude, In 
addition, it is good to consider it as the signal adding the DC voltage changed to this 
according to said noise component amplitude using the wobbling signal component of 
a prepit Genshin item as the dotted line shows to drawing 4 . The gain of the wobbling 
signal component furthermore detected from said prepit Genshin item may be 
changed according to said information signal amplitude. The proper slice level shown 
in drawing 3 is a gain and the signal to which DC voltage was changed. Thus, a prepit 
Genshin item is binary-ized by the binarization circuit 26 with the obtained slice level, 
and it is considered as a prepit signal. 

[0036]Therefore, corresponding to the level of a noise component including an 
information signal which changes with conditions of the optical system shown in 
drawing 1 , or the optical disc 6, it becomes possible to set up the optimal slice level, 
and the erroneous detection of a prepit signal can be lost. 

[0037]Although not illustrated, this optical disk unit is provided with the decoder of 
the prepit signal which is the address information on the optical disc 6 which the 
prepit detector circuit 15 outputs, and the generating circuit of the clock for record 
generated from a prepit signal. It is indicated by JP,1 0-293926,A about the details of 
the generating circuit of the clock for record. 

[0038][Embodiment of the invention 2] The point that this embodiment of the 
invention 2 is different from the embodiment of the invention 1 has the slice level 
setting circuit 25 in the point which is circuitry as shown in the block diagram of 



drawing 5 . The other technical contents are the same as that of the embodiment of 
the invention 1, and omit a graphic display and detailed explanation using the same 
numerals as said embodiment of the invention 1. 

[0039]As shown in drawing 5 , the cut off frequency fc inputs a prepit Genshin item 
into LPFOow pass filter) 31 which is hundreds of kHz, and the slice level setting circuit 
25 extracts a wobble signal. Of course, BPF (band pass filter) may be used. This 
wobble signal is inputted into two or more amplifiers 32 and 33 set up beforehand, and 
is changed into a predetermined gain. Those outputs are added with the 
predetermined DC voltage and the adding machines 36 and 37 which are outputted 
from the sources 34 and 35 of a constant voltage, respectively, and two or more slice 
level is prepared. With the output of the integration circuit 24 showing the amplitude of 
the noise component in the regenerative signal of the optical disc 6, one side is 
chosen among the slice level which the adding machines 36 and 37 output. 
[0040]Therefore, while being able to change to the slice level beforehand set up to 
levels of a noise component which can be predicted, such as at the time [ At for 
example the time of the tracking to the non-record section of the optical disc 6, and 
an existing record section ] of record, etc., quickly, Since the precision prescribe of 
the amplitude detection circuit 23 can be suppressed low, low cost-ization of a device 
can be attained. 

[0041][Embodiment of the invention 3] The point that this embodiment of the 
invention 3 is different from the embodiment of the invention 1 is one of points which 
are different so that the prepit detector circuit 15 may mention later. The other 
technical contents are the same as that of the embodiment of the invention 1, and 
omit a graphic display and detailed explanation using the same numerals as said 
embodiment of the invention 1. 

[0042] As shown in drawing 6 (a), the prepit 18 formed in the track 1 7 for a guide on 
the optical disc 6 does not change, but the amplitude of the prepit Genshin item 
detected changes with the recording mark/the spaces which are arranged around it. 
As shown in drawing 6 (b), when the large prepit signal with large amplitude and the 
small small prepit signal were taken for the example for explanation and binary-ization 
is performed with a certain slice level, to both binary-ized signals, the error at the 
time of binary-izing occurs. Although both have shifted from the actual prepit position, 
the methods of the gap differ. Binary-izing by this slice level is satisfactory when 
using it for existence judgment of the prepit 18 as which rough accuracy of position 
may be sufficient, but this gap cannot be disregarded to detect an exact prepit 
position in order to raise recording position accuracy. Therefore, the prepit peak 



position signal which shows the center position of the prepit 18 correctly is needed. 
Then, if peak detection of prepit is performed using the circuit mentioned later, as 
shown in drawing 6 (b), even when the amplitude of a prepit Genshin item changes, the 
prepit position on the optical disc 6 can be detected correctly. 

[0043] Drawing 7 is a block diagram showing the circuitry of the prepit detector circuit 
(peak detection circuit) 15 in this embodiment of the invention 3. As shown in drawing 
7, the low-pass external waviness ingredient first contained in a push pull signal is 
removed by HPF41. Since the characteristic of this HPF41 may also remove a wobble 
signal, hundreds of kHz is desirable. In order to remove the noise which exists in the 
frequency band beyond a prepit signal, of course, high LPF of the cut off frequency fc, 
etc. may be inserted. Since this signal is carrying out the waveform of Yamagata 
fundamentally like the push pull signal shown in drawing 8 , it is convertible for the 
waveform (differentiation circuit output) in which a wave-like peak crosses a zero 
point by the differentiation circuit 42. By binary-izing this zero crossing point in the 
zero cross detector circuit 43 which comprised a binarization circuit with a hysteresis 
characteristic, etc. (zero cross detecting signal), the prepit signal which shows the 
peak position of the prepit 18 is acquired. 

[0044]Thus, since the peak position of a prepit signal is detected, an exact prepit 
position is detectable irrespective of the amplitude of the prepit signal which changes 
with conditions of an optical system or the optical disc 6. 

[0045] Since the peak detection circuit 15 is constituted from the differentiation 
circuit 42 and the zero cross detector circuit 43, a prepit position is detectable by low 
cost. 

[0046][Embodiment of the invention 4] The point which is different from the 
embodiment of the invention 3 has this embodiment of the invention 4 in the point 
which equips the prepit detector circuit 15 with the mask circuit 44 and the gate 
generating circuit 45, as shown in drawing 9 . The other technical contents are the 
same as that of the embodiment of the invention 3, and omit a graphic display and 
detailed explanation using the same numerals as said embodiment of the invention 3. 
[0047]As shown in drawing 9 , the noise component of a high region exists in the push 
pull signal after the output of HPF41 . It expresses with the signal of small Yamagata of 
a dotted line in drawing 8 , and also to this noise component, the differentiation circuit 
42 and the zero cross detector circuit 43 react, and are outputted as a prepit signal of 
erroneous detection. 

[0048]In order to prevent this, to the timing in which the prepit 1 8 exists, the output of 
the zero cross detector circuit 43 is permitted, the gating signal which forbids 



outputting to the timing which cannot exist is generated in the gate generating circuit 
45, and a mask is covered over the output of the zero cross detector circuit 43 in the 
mask circuit 44. As this gate generating circuit 45, when the prepit signal and the 
information signal synchronize, can consider a "regenerative signal" to be an RF 
signal, can binary-ize an RF signal, can detect a specific pattern, and can also 
generate a gating signal, but (not shown). It is good to binary-ize a push pull signal and 
to use it with a certain slice level, generally. Most, mask efficiency is good and the 
signal which digitized especially the prepit signal itself with the slice level which can 
carry out [ binary ]-izing can cut a noise component. However, since a high-speed 
circuit is required, efficiency falls as an alternative plan, but a mask can also be 
carried out with the digital signal which the wobble signal which can be used for the 
format with which the wobble signal and the prepit signal synchronize binary-ized. 
Since the mask circuit 44 can be constituted from a logical circuit, it calculates the 
periodicity of the signal for which the push pull signal was binary-ized, and also has a 
merit which is further easy to develop, such as generating a gating signal periodically. 
Although the prepit 18 exists by this, a gating signal can be complemented, even when 
binary-ization goes wrong and a signal is not able to be outputted. 
[0049]The prepit sensing device 15 of a statement may be used for said embodiment 
of the invention 1 or 2 as the gate generating circuit 45. The noise component which 
was stabilized in various situations by this, detected the prepit 18, and was detected 
to timing other than a prepit signal is removable. 

[0050][Embodiment of the invention 5] The point which is different from the 
embodiment of the invention 3 has this embodiment of the invention 5 in the point 
which equips the prepit detector circuit 15 with the gate generating circuit 45 and the 
switching circuits 46 and 47, as shown in drawing 10 . The other technical contents are 
the same as that of the embodiment of the invention 3, and omit a graphic display and 
detailed explanation using the same numerals as said embodiment of the invention 3. 
[0051 ]As shown in drawing 10 , the prepit detector circuit 15, The switching circuits 46 
and 47 which turn on and off transfer of a signal with the gating signal which the gate 
generating circuit 45 outputs are inserted, before the input to the differentiation 
circuit 42, or before the input to the zero cross detector circuit 43, and each circuit is 
operated only to the timing in which prepit exists. The zero cross detecting signal at 
the time of inserting the switching circuit 47 in front of the zero cross detector circuit 
43 as an example of a signal wave form is shown in the switching circuit output signal 
of drawing 8 . The switching circuit 47 shall be then turned on and off by the gating 
signal of the figure, and a switching circuit output signal shall be outputted. Since a 



signal is not inputted except the timing in which prepit exists with a gating signal, there 
is no noise in a signal and the zero cross detector circuit 43 does not carry out 
erroneous detection. 

[0052]The prepit sensing device 15 of a statement may be used for said embodiment 
of the invention 1 or 2 as the gate generating circuit 45. The noise component which 
was stabilized in various situations by this, detected the prepit 18, and was detected 
to timing other than a prepit signal is removable. 

[0053][Embodiment of the invention 6] The point which is different from the 
embodiment of the invention 4 or 5 has this embodiment of the invention 6 in the point 
which equips the gate generating circuit 45 with the delay circuit which delays an 
output. The other technical contents are the same as that of the embodiment of the 
invention 4 or 5, and omit a graphic display and detailed explanation using the same 
numerals as said embodiments of the invention 4 and 5. 

[0054]Although delay occurs in an electric circuit, by two signals from which a prepit 
detector circuit system and a gate generating circuit system differ, travelling periods 
differ like the embodiment of the invention 4 or 5. Since a filter and a switch have the 
comparatively large time delay, delay generates them from an original prepit detection 
position like the differentiation circuit output shown in drawing 1 1 . Then, as shown in 
drawing 1 1 , by carrying out the mask of the output of the zero cross detector circuit 
43 using the gating signal signal delay which carried out timing adjustment of the 
gating signal by delay comparable as this time delay, an exact prepit position can be 
detected and the flexibility of a circuit design increases. 

[0055][Embodiment of the invention 7] The point that this embodiment of the 
invention 7 is different from the embodiment of the invention 4, 5, or 6 is one of the 
points provided with the mask circuit at the time of the record mentioned later. The 
other technical contents are the same as that of the embodiment of the invention 4, 5, 
or 6, and omit a graphic display and detailed explanation using the same numerals as 
said embodiments of the invention 4-6. 

[0056]In order to adjust the width of a recording mark, and length correctly at the time 
of record of the information on the optical disc 6, as shown in drawing 12 , light volume 
is modulated at high speed by a laser-light-emitting waveform (example) at the time of 
record. For this reason, at the time of recording mark formation, this light volume 
change occurs also from the optical disc 6 to a reflection signal, and a push pull signal 
will also be in an unstable state. Since it is necessary to choose the time when a push 
pull signal is stable for detecting the prepit 18, it is required to detect a prepit signal at 
the time of record of the space where laser emits light with fixed light volume. To then, 



the output latter part or the mask circuit 44 of the gate generating circuit 45. In the 
timing (at namely, the time of recording mark formation) which light volume change of 
the optical beam emitted from the light source 1 in a certain predetermined time 
produces, a mask circuit is carried at the time of the record which outputs a mask 
signal ( drawing 12 ) at the time of the record which is a signal which forbids a prepit 
signal output and which is not illustrated. When recording a space and modulating a 
light source since the timing which light volume change of a light source produces in a 
certain predetermined time, of course changes with record film composition of the 
optical disc 6, a mask is carried out at this time. 

[0057]Therefore, the erroneous detection of the prepit signal produced by light 

volume change of an optical beam can be prevented. 

[0058] 

[Effect of the Invention]The invention according to claim 1 becomes possible [ setting 
up the optimal slice level corresponding to the level of a noise component including an 
information signal which changes with conditions of an optical system or an optical 
disc ], and can lose the erroneous detection of a prepit signal. 

[0059]While being able to change the invention according to claim 2 to the slice level 
beforehand set up in the prepit sensing device according to claim 1 to the level of a 
noise component which can be predicted quickly, Since the precision prescribe of an 
amplitude detection circuit can be suppressed low, low cost-ization of a device can be 
attained. 

[0060]Since the invention according to claim 3 detects the peak position of a prepit 
signal, it can detect an exact prepit position irrespective of the amplitude of the prepit 
signal which changes with conditions of an optical system or an optical disc. 
[0061]In the prepit sensing device according to claim 3, since the invention according 
to claim 4 can constitute a peak detection circuit from a differentiation circuit and a 
zero cross detector circuit, it can detect a prepit position by low cost. 
[0062]The invention according to claim 5 can remove the noise component detected 
to timing other than a prepit signal in the prepit sensing device according to claim 4. 
The mask circuit can use a cheap and flexible logical circuit, and can also perform the 
further functional improvement easily. 

[0063]The invention according to claim 6 can remove altogether the noise component 
detected by analog circuitry to timing other than a prepit signal in the prepit sensing 
device according to claim 4. 

[0064]The invention according to claim 7 can remove the noise component which was 
stabilized in various situations, detected prepit and was detected to timing other than 



a prepit signal in the prepit sensing device according to claim 5 or 6. 
[0065]In a prepit sensing device given in one 1 of claims 5-7, since the invention 
according to claim 8 can generate the gating signal which is generated according to 
circuitry and which amended circuit delay, it can detect an exact prepit position and 
its flexibility of a circuit design increases. 

[0066]The invention according to claim 9 can prevent the erroneous detection of the 
prepit signal produced by light volume change of an optical beam in a prepit sensing 
device given in one 1 of claims 5-8. 

[0067]The invention according to claim 10 does so the same operation as the prepit 
sensing device of a statement, and an effect to one 1 of claims 1-9. 



[Translation done.] * NOTICES * 

JPO and INPIT are not responsible for any 
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the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram of the optical system of the optical disk unit which is 
this embodiment of the invention 1. 

[Drawing 2] It is a perspective view of the recording surface on an optical disc. 
[Drawing 3] It is a wave form chart of the push pull signal having contained the actual 
wobble signal, the prepit signal, and the noise component. 

[Drawing 4] It is a block diagram of the prepit detector circuit of said optical disk unit. 
[Drawing 5] It is a block diagram of the slice level setting circuit of the optical disk unit 
which is this embodiment of the invention 2. 

[Drawing 6] They are an enlarged plan view (a) of the recording surface explaining the 



optical disk unit which is this embodiment of the invention 3 on an optical disc, and a 
wave form chart (b) of the signal taken out from there. 

[Drawing 7] It is a block diagram showing the circuitry of the prepit detector circuit 
(peak detection circuit) in this embodiment of the invention 3. 

[Drawing 8] It is a wave form chart explaining these embodiments of the invention 3, 4, 
and 5 of a signal. 

[Drawing 9] It is a block diagram showing the circuitry of the prepit detector circuit 
(peak detection circuit) in this embodiment of the invention 4. 

[Drawing 10] It is a block diagram showing the circuitry of the prepit detector circuit 
(peak detection circuit) in this embodiment of the invention 5. 

[Drawing 1 1] It is a wave form chart explaining this embodiment of the invention 6 of a 
signal. 

[Drawing 1 2] It is a waveform of the signal explaining this embodiment of the invention 
7. 

[Description of Notations] 

23 Amplitude detection circuit 

25 Slice level setting circuit 

26 Binarization circuit 

42 Differentiation circuit 

43 Zero cross detector circuit 

44 Mask circuit 

45 Gate generating circuit 

46 Switching circuit 

47 Switching circuit 



[Translation done.] 



<i9)h#hhww (jp) 02) ^ |g Jj# 1^ ^ $g (a) (nmmum&m&n 

#W2000 - 260025 
(P2000 -260025A) 

(43)&BB B ¥f812*p 9 )f 22 B (2000. 9. 22) 

F I T-?n-h*(##) 

G 1 1 B 7/00 636B 5D090 



(5ointci. 7 mm^ 

G 1 1 B 7/00 6 3 6 



»««©»:10 OL (i£ 9 H) 



(2i)taii»# 


#H¥1 1-64343 


(71) ttlRA 000006747 








(22)ffilBB 


1¥ 3 n 1 1 B (1999. 3. 1 1) 


*JKifc*:BK'pJH& 1 T a 3 S 6 ^ 






(72)#Sd# Will Wit 


















(74)-reaA 100101177 












F^— 5D090 AA01 BB03 CC01 CC04 DD03 






EE14 FF07 GG03 GG23 GG27 



(54) amo&m -funy b#tmmm$£z*x.mnmmzimw 



(57) immi 

[ism] try < -r „ 



zz 



HPF 



I 



HPF 



Z3 



HNS 



Z5 



15 



Z6 



2m 



1« 



1 

t°-y Ml^£f#£7°y tf -y h^ttiSBtCfe^T^ 
MaB7°y if -y hfi^fcStyffi^r^x^S^fB^K: 
W LTtit 8H3^* a-46fc / ^ 3tS 

3t£©X^ X U^/l/£fflV>TBUfBi?£ff 2 mit b 
Tiu!B7°l) tf -y hff^^ai-TS 2ffift[H]&£, 

-fXl^HSSlUSg^ *HI*TV57*Ul!-y h&WS 

o 

!fi§c©7°Ulf-y hftfflSBo 

3 ] ti'i'SliEfsWIl h777t 7 K UXtf/Stf 

If >y Ml^£f#37°U If -y h^tti^fi{c*5^T, 

mzy'v tfv MH^-©^-^iB£t£jti-f s^-^w 

o 

Sfil37 0 U if -y Y\m^tswM^^^<DU^.\m^: 

C ©^01®©^©-*: a ^> nx>^^aj-r S-tf a ^7 a 
X^tBiniSS £ N Srffifx. T ^ 5 C £ Zft® £ T ^IS^IR 3 
tdfitSc©7°oe-y M^ttiSSo 

C ©y- h ^mSSOtti^^S^l^TtuHB-tr'n * □ X4& 

t*w&t?umm4 icmmvf*) tf -y h&mmwo 
umm 6 ] HutBS£fg*t x^x u^;u-<? 2 

mtT2>¥-h %.!$.&&<£, 

HijIB-tr'a^DX^tBlHl^^ATJ^^^, t7l-^Xf' 

IS*£©7°U tf-y h^HiSBo 
[IS#«7] ituIB^- LTtt*« 1 

fi 2 ic,[3.|i!c©7°U tf -y h^ttiSii v (^il^T^§ C 
m £ 1 5 5 3: fc ti 6 left© 7° U ^ -y h^ms 



(2) #f|20 0 0-2 60 02 5 

2 

[I»*IS8] BljIBy-h^lUKti, ^©ffiTl^fifr^ 

5j<ri5~7©^-rn^cD-fciB«©7 0| j if -y hmtam 

o 

[W*«9 ] HuSBtt^WlB^^SSm^BtF^rttcMIB 

<y Fffl^ow^^^-rs^^m^-rssES^vx^ 

n^©-tcf2»!©yu tf«y h^ttiSBo 
10 [IM^IO] SuIB7 l d-fVX^±tcSfife) , eH'-A^* 
ft L^©£*tft£gftfS? ±K%kX.lZ-&Z>ft.¥% t , 
ituie§7tifs-?©tfi TMM^fr P.MIBTtxV X ^ ©HBiStf $B 

iWIBTt-rV X ^7 ± tc felt ^ MaBTt M - A ©fiBtiffi* tu 

A©tfiIB7trV x ^ tw-r^piwfuB^m^©^^^ 
i ~9©^-rn^©-^tB«©7°u if -y h^tihg 

'/it, ^ftU, iiii,!B7°U^-y htlW»ir{t<fc»3iiij.lBJtr 
20 -c X^cffiiSSftfcT KUXtffS©^tHS/cti!B^fflf 

n -y ^ (D^mi ozt mm tt% mm,m\H^ 

Bo 
[0001] 

[^©«-r§a«»if] o©^«, 7°Ulf-yh^m 
[0 0 0 2] 

[^*©Sffi] DVD-RT1i:feb^Cfety^i:^i{u 

30 ffil>&ff o Tzmc 7 * 7;l/fi^]g«»* ,i -S K £ £ <t 9 
h77^47*7'J >^'$-ti:?»7*-V'y h^^fflLT 

<k o TTt'ifRIBSS^SBTii c ©7 * 7;Uf8^l 
**WLT)t7*-r X^©0lE%SiJfflitfc'3 . aBiSffl^a 
7 7^MLfc»)LTl^„ SfclBiiffl^-rVTlcaiB 
itfiB©^^BI^£ «t 9 (C, 7 F UXtSfSt^ST'fe 

DVD-RT'ti20©1ff$SHB^ffl 1-777 ff 
-7)©P t 5tcfe§*V Ffflh77^»RS7>'K)(i:7 
FUX'|i$B(c#JSf 3 7°'y e-y h?:MLt$So C© 
7° U e >y h 1 7 * 7';l/ fe 7° -y -> 7°;l/ffl *t t# ?> £ £ 
40 A^-p**. r >*7;^^S^7(i-^Jg^W©J:l:$5W^il|'I©'J^$ 

-So 

[0 0 0 3] 

[0 0 0 4] Sfti^f8^7°'yi/a7;Ha^!iniA 

tyi:u^^U^fe§o gTM^'r.mi'B&JIJ h7-y^7 

tc ?b o rzftmmT'wmfcoim.wmfr 6 # e. n 5 © ^ 

50 7°-y->a7°;H,UJT* l 9, jflj'iltiiffiVilS^©*^ F v 



3 

mmmm^<D h?v*y yn#c ait t & * 

-7/X^-Xfr£f#e>n31f«H§^i> J£HtttJBt?(4 
'>fcl\, LfrLftr^ h ft £#IS£U gft 

tea. mgtycttaso Huge7ytf«y hfa*iiiJt« 

7°u na#fcit«m^« 

[0 0 0 5] t#r»1¥lO-320781^ffiT-«7°U fcf-y htf 
LTA'^ait* S'J^fflUlfJLTt^o 7Utf-y hCfi^* 

;Wb( 2 «{k)fi»> * 7>HI#KWEEVi*in* Ufcx^ 

XU^TffoTl^o LfrL7°U tf-y httWft-f 

[0006] z-Ds^mma. imimftmzikfetz 
9^7* y'Mm^M\^Lk tuvt -c-mmrat>nz> 30 

■etrav\, ^ntctb^s#ti / > L»m& < ft*. * 

Z> OT'iSiUffl £ a >y 7 1± 7 * 7>l<Dim&W] 

[0 0 0 7] !NfBB¥l0-293926^«t f «^PX b-7 

S£§tfiT7txVX7±0{ig%gt-<r7l> tf -y MB^& 

LTl^o cn£«fc9 7*7'/l/CD7nXb-7f;: < fc§g 
»*ffiiE Lt&fe <fc <3 iBSttWlilt*±tf S c tlMORc 
ftoTi^o LfrL$£ ( {cte±tg&my7^©7°otf>y h 
{I^±X7^XP^/l/TrV£;WbLT7' I y tf -y hote 

^-x<z>i#ff 'J tf -y MiiWSWtfSffcUfciU 

fttf 7 d <y 7 OSVi£tttSKi&»*&tf 50 



#12000-260025 
4 

[0 0 0 8] cflDiSIc, HIRoSsB'ett^hftHO 
'ISISffl^^^iin?gA,/c7°-y 

#&B?fcSfc#fc, 7U tf >y hfg*f£ffl^TIE5t&HB 
SfiH(ieSlffl^n-y^)^$W-r§fci6(c, 7U £<y h 

[0 0 0 9] cofsmjagfltyi, ^'Jli>yHtCKtt 
[0 0 10] C©Rifi©»J©B«H\ E5S&7'y tf-y h 
[0 0 1 1 ] 

HMRia&ffl h 7 -y 7 i: , 7 h uxmmmmiE nrc 

fcti|i}^7^^{ciVj,EXU tf-v h^?>7'J t£-y hUlJ 

%#syy try h«w«ai»c*v^T» was^u km 

Buie7°'J e*y Hi^*ttttJ-T5 2 {jtfblHlSS i: . ffifiaJSti 
tcSo^Ttuiax^'l'X U^/l/%gx/£-f ^x^-rx 

So 

[0012] LftAbt, ye^^jtef-rx^oifeftt 
j£LT«ai!8:x5^xu^i/*a»£-r««:i:^Brffii:* 

[0 0 l 3] Ii*52{cf2«ofl0^(i^ 

\Lv Hftm»Htci3V^T, saaBX7^XU^;P^ 
^HSSti, ^<DS^5Hfjf2X7-rxU^;l/?rffl.€bT 

fctHijieffiiifcSo'v^TMis^wx^-rxu^i/^cD 

-*31tR-r?>ii t{cJ:»3X7^Xb^;ly^l5S-r5t<D 

[0 0 l 4] Lft^T, ^iWT-tS/'TXfiR^tOU^ 
;L-tcWLT^IS:/£L/cX^-YXb^;l/tc^¥<« , y^ 

fg < Sllx. S - i: ib'Tf SOT*, aS^fg^ X h fb*05 

[0 0 l 5] tt*«3K:32*<D5BWtt, tSfSieiSfflh^ 
•y 7 fc, 7 ¥ UXtl$g#f2£i£ft7c7°0 tf-y h 
ntuIB'lf fEHBSSffl h77 ^^\)ti;-A*»W-rS fcOT* 

^xVx^icWLT, ISSOiaSSfettS^ltdRk: 
l)ij,E7'y tf<y h^c»7U tf-y hf,ilJ*fl**y'J If -v 
mSBtcfe^T, ME7'Jb°-y hfa^cotf-7fiB^ 



5 

[00 16] LfctfoT, 7°U t!-y MPf©tf-7{iifi 

§7°V tf-y M§^-©^IK:frfrb5f''lBl&7°l) tf-y h 

[0 0 17] §«*K4{cfESs©5§W±, n^3(clH8 
©7°'J tf-y httffiait^^T, fuiBtf-7f£ti« 

p^%tttHf S-lfp^nx^miaKi:, *fii*.TV* 10 
[0 0 18] LfctfoT* tr-^ttW085*tt«lHlB*J 
7°'J tf-y h{M**WJ"r*C 

[0 0 19] »*«5tia*0»Wtt^ II*IB4iC|S«c 
©7°U If -y h^mSBlCfe^T, ffiiB3ft{§^%&3X 

t-rso 20 

[0 0 2 0] Lfti'oT, 7°ytf-y Kf^WM)*^ 

$ it. VXy|' 71/+-> 771/ & P ->* -y 7 l"ISS 

[0021] Jf jRiM 6 tciStJccojga^ti, »K4tcfflgc 
©7°'J tf-y U&HSSKfc^T, itufBffffefi^&SX 

x u^;i/-e 2 fiftr § y- h £$0$ t , c ©y- 

h £jSI§lHW)tti/jfcjS UTi93aKl^lSItt* fcttMaS-t! p 
7PX^th0SS^©A71^^>, ^7-T?>X^>y^[lISS 

[0 0 2 2] Lft*bT, f ^T7t py@S§{Cj;D. 
7° U tf -y h fg^i^» 7-Y 5 > $f Tfttffl * tilt / J Xlfc 

[0023] m>\m7 icimnmmts rnxmsztciz 

JdclMIESt LXtmm 1 2 ic!B«©7°V tf-y h^tti 
SB^fi*. T i^s c £ mm 1 1 5o 
[0 0 2 4] LfctfoT, «-«rftttJH-e$£LTy;if 
■y h^^tfi LT, 7° U kf -y h fcW© * -Y = V fX'til 

tti-$tircSJXi$.ftZffi£?%zttfx°zz>a 40 

[0 0 2 5] 8 {c3B«(Df8Wa> tfcRE 5~7 (D 

^-fftfr©-t;:fEft©7°'J tf-y Hfcffl&HfcfeVT, tu 

[0 0 2 6] LfttfoT, @B#|J«*»TfS^-rS, 0 

7°u tf-y httfi*'«aTff, assist© iSitftWo 

[0 0 2 7] 9 fc.EttOflMIJtt, .ii'i^Ii'i 5 ~ 8 © 

i>-rn*^-{ciBis<07*u tf-y n^mggtfev^r, hu 

,IStfl«©iEtt***3fAi£B*i™rtk:iW I l2>tif--AO)tlitas 50 



ftffl 2000-260025 
6 

K^CS^-T 5 >7Tiii5IB7°l> tf-y m*f©W#* 
Silk* £ iE^tiitlt 3 !B«Hf V X 7 teJES^fi A T V ^ 

[0 0 2 8] LfctfoT, fttf-I^ftlMCcfc^ 

if^yo tf-y Ka^owttasiwi-rscfc^tSo 

[0 0 2 9] IljRigi oc!Bfi©?8Wi, mByt'r'fZ. 

^X7±tcfcnt5ftfifB^tf-A(OfiK1f?B*HijtBtU73'tf 
L c ©ft@1S$Hfc fe £ (ctuHBTt tf-AOSufB 

STf £-9--#[US8£> gft$& l ~9WftitiMD—lcffc 
WL<D7V tf-y h^ttJSBt, MfB7°U tf-y U* 

ttSSBfcJ; DHua37£rVx7(c|BiS?nfc7 FbXlfffg 
©ttW $ fc BESffl 7 p -y 7 ©Si^^ff Ki: 4: 

[0 0 3 0] L/cAbT, »*^l~9©^-i*n^O- 
(Ci'B.IS©7 p U tf-y h^tbSBi:l"j«©mUs aili^^t" 

■?)o 

[0 0 3 1 ] 

<D-MM<DBt& 1 TSS^rV X7SB©7t'm©7"P -y 

»i*^ffiwsnfc3t«, * , yyy>7'uyxz, tf- 

AX7°U-y7 3, l/4ttfi«4, WkVyXS tcfc^T 
3ttt?ltf*uEO)t¥JRtH 0 , tf-AX7°'J -y 7 3 KM 

m lmk\s>x 8 t-s^^^ 9 ±.icmx Ln.%\m^ 

[0 0 3 2] MUr, §7t^?9&U"I/V7y7°l 0{±«» 

icftmztixtoK), mtW7 txxtfv h&u&tnmm 

•y7t^X4-:-y H©ffiB*Sth77*X7-flf, IB 

ISS7± tc iBii $ v ^ tf^fi^^tB-r s RFft^^ if © 

•y7x^-{|-^ti-9— *'0^l 3{C*J^T^W$n, ffi 
fi^fc, 7°U tf-y hft^ti^^9©^fiJff^(cJ;o 

xwutifimmzztf. m^m^mt lxizk^jx 

7 6 © h v -y 7 (crf}o fcSJtJR^lPJIItfefeOS^S 
f#e>n^ 7°-y -> a 7°;bf3^f( h v y 7X7-i^O- o 
■ea&*)3^5W5n50T, ,ltt9ITa:-9--#l"lB5 1 3*» 
6 W77?nfc 7° -y-> 3. 7°;Kl^l^t tiC7°U tf-y M$tB 

i-iss 1 5*<»ft-r*iM&-cuT.iii9i'rs. 



7 

[0 0 3 3] iXc7tXXX^6±cDfe§iS7«:, EI 2 {c 
jfit J: a fcltffllBSffl h77^ (0R ti"X;l/-X) 1 6 
fc, IfffitBiSfflh^-y^ 1 6K)te-A*K#-r*fc4i) 
«^Ffflb77^ (0J* if 7 y F) 1 7 

ri/^o MieF^-y^isJc^WT^xo y^nt 

[0 0 3 4] X/HI*£, XD tf-y Ml^&tf 

/ -Y X/&y-£#/v7£X-y -> a X;Ml*f £0 3 EjSTo Jt 
T-fX^60*8ES«* (0 3 (a) £H) 

jwe*m * n s 9 * x;ns *§tc ft j << x&ftim 

3tr-rX^6 0ffia2S1K« (0 3 (a) £H) 7 
^XMf^-tc^tft/^X/S^tfSfi^n, XU tf-y F 
{, I 'J'OtSfciltiK) G&KO 1 * £ 1 \ c n*ffi* L fc 0 1 * 
LTSS*< (0 3 (b) ) , /4X<Diztifftt&ytT<{X 20 
^6t,iBW«nTl/^*ti , f«f.i»M«"P*<3. COWiSEK 
WiXU tf-y FfaWJtfPUTfcS/c&T-f/l/^ftif 
t*'"e#*^o 0 3 (a) tCJIEftXvY 

T-ttjfiEftX'J tf-y FM^-tOX^Xl^/WSftSo 
[0 0 3 5] 04 «\ X'Jtf-y h^HilHlSSl 5«7o7 
ZWQtbZo M'Uc^tXvlc, X-yi/aX;WB^iX 
if T'^-T § 5 fc 0 3 fc«>, X 
U tf-y F^tBdl!® 1 5T?li, #-y F*7J§Ii£$( (fc) 
SkHzSlS^HPF (K*$iiifl7V/l'#) 2 1 T'KSt 30 

/^X^^£-T5/-c46, #-y h*7H»*fc<Dffi^L P 

{s^t£ X U e -y F Wm^ t c co 7° U fcf -y F jgfa^ 
tct±7*X/M§^ X'Jlf-y Ffg*f, SJXi&ttWts*. 
tiTi'5„ £<D{8^(2£b£7*X>WS^$^l&£t 
Sfc&tC^-y h^7JS?Mc#f&HkHzgS©H P F 2 

l^X'J tf-y F«^^cDfficD^?t«ft7^X\ SMtliISS 

¥mt-fZ>o £©¥^l^7WCJ:9f£IS<DX7-4'XU^ 
;Uax^0K5 2 SfC&^TX^Xl^/l/^-fbcf-tfSc, 
X7^Xl/^i: LTtiDCWftSE^l^/l/fcMfe/ 
•YXfiR^iiWJcfSUTaftS-erS^tTtav^, 0 4 
{cfiJSTv^LTV^^^fcXU tf-y FMfS^£Q7*X;F 

uim#*jij^t, ctitciiij.i'gy-rx^m'h'.itc^CT so 
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am ex u e -y f wfcmp zmm Lit*? * -?Mt 

t>&t\, 03{C7KU/cjiiEftx^^x^;u±yv>. 
d c mf±Pncmtz-ercim?&%o cv&^c lxw 

CbtlfzX'y-f X]y^.)ir- 2{mtmmZ 6{C<fc<3X'J tf-y 

[0 0 3 6] L/iAbT, 0 1 K^-TJt^R^Jtr-f X 
* 6 «fc 0 gft § . tifgfg^^#^/c / -f XfiX^ 

OU^;l/tW*SLT» «jiftX7^X^;I/^r^-r5 

xu^-y F{s^o^m^ft<rc 

[0 0 3 7] ftfc\ 07fxLftt,^\ CO^-rVX^SB 

t±. xutr-y h^massi 5^aj^-r§^xxx^6± 

C07 KUX»«1?ife*y«J tf-y hi§Of3-^, X 
TH, WfM 5 ? 1 0-2 9 3 9 2 6*t£?fifc:ffl^;£ftTV 

[0038] mmcommmm 2 ] c cofSB^cDUffico 

U^;Ha^@K 2 5 *\ Bl5 0Xn-y^|g(c^1-J:dft 

[0 0 3 9] E5(C^-r<fc9fC, 

S§2 5«, 7°U if -y h«fi^%A-y h*7fl»*fctf» 
HkHz<7)L P F({gl^iii§7Y;P^)3 1 IcAtlLX*}* 
7VWI^ffl{tiX^o t^6/vBPF (/^hVU7-f 
^ffl^Ttg^o iico7*X;WS^i±fe?>^i:A6 

3 4, 3 5fr5a*Stl«j?f£©DC*ffifciniW»3 

6, 3 7fM?n> ji^xv-<x^;WfflM$n 

^1-^0^2 4<Dtt7^{Cj;0, ftO@S3 6*5<fcC53 
7 ^tB^-rSX^^X 9 ^^*Sfi?t5. 

[0 0 4 0] LXc#oT\ ^9JT#*/'TXjS^OU^ 
;U (P*fcf, )t-r-rX^6 0*IHS1B«, KE^nM^ 
cOFv-y + ^XBf, !SiSB#ftif) (cWLT^IS^Lfc 

»S^HilH]^2 3CDSitc«J|f^g<ffl]^S^i:^l:- 

[0041] [«woissso«ii3] 
mm3tf%w<nnm<DBMi tmmr&mt, xutf-y 

[0 0 4 2] 0 6 (a) fC^-TiatC, t^XXX^ 6± 
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(DfM Hffl F v v 7 1 7 CM^nft 7° U tf -y M 8 li 
JgHtigffc-fSo H6 (b) (OTx-f£9fc, Ifje^ofcfe 

mi0**^*:/y try hm^t, /jvswjv/i; n°-y f 
terns. wi<o 2 immmziz 2 mm^mmm^t 

2ffifb(£, ^**^4BWJfiT*«ti/^U if y M 10 

fi£ft±£tfS£i6£iE{I&7°Ue-y MiB^ffi Lfc 
l^^{i> COfnti^T't^W J;oT7°D t°-y F 

1 8®tf'i&ttH*iEttfcjS-r:/y e-y Ftf-7fuBf§^ 

•y Koe-^m*ff5fc, H6 (b) iC7jCfJ:?(C7° 

[ o o 4 3 ] h 7 c: (Dimwkmmm 3 1 *its 

7°Utf >y httttiUBS (tf-^^tillilSS) 1 5£>[HK«J# 20 
^t7n7^Itfe§„ 18 7 JCTjVt <£?tc, £-f7°<y 
•>a^H§K^in5lt«05*J»)lS»*H P F 4 1 
TtitS. COUP F 4 lWWttfcf^^MflJfcP* 

•y hM^w±o«*»flJK#ft i r«/'rx*i«*'rsfe 

*«y h*7H»»fc©Sv^LPF^*»ALTfefi 
ccDf8^ti0 8^^-t 7°-y ~>a7°;KS^co1i{<:S* 

2 ffiflsHJ!8& ifT«?ti/c*'a 7 PX^HiESS 4 3 T* 
2fflfb(-tfD^ax«lttna%)-rsc:i:{i:<t*), 7°'J if-y 
1- 1 8 0^-7(41^^7°'; tf-y hifiWIBnS. 
[0 0 4 4] dOi^tc, 7°Utf-y HB¥Wk°-7{it! 
*tfttf}fS©T?, ) l e^^7 l cf : VX7 6£D^fftJ;i3g 
&£7°U k?>y M§^-©Jg&CM)>frb? ! IEffi&7 p U k°-y 

[0 0 4 5] tf-*fctfj|al8 1 5*«»@!S4 2 

fe*tH?n$rD*tftmiHMB4 3T«LT^£<DT\ {g 
PXF?'7°U t°-y hffiB*tttirt"ail4:*^#4o 40 

[0046] mmvmmmm 4 ] c ©kwoh*© 

•f <};■?£, 7°U fcf-y F^ttJIUSS 1 5tC, TX70S&4 4 
*5<fctfy-F£fi!il§ISf8 4 5*l»*.T^*£K*So 

(a©stBrtS{4»woniw©®iB 3 0 > mis 

[0 0 4 7] msiCTjktXolC, II P F 4 1 <Dfojy&<D 

7°-y 7 , ;WS^fc{iiSJS©y-i'X^>^#ffi-r 5 0 0 
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[0 0 4 8] CtltKr^fcftK, 7°U tf>y F 1 8**#ft 

y-Ffg^y-F&MM 5T*5S£U VX70SS 
4 4tCtJVT-tfP7PX^tH[Hl£S4 SCQtliTJiCVX^^ 

AHtSo CCDy-F4fi)c[Hl«S4 5fcLTtt» 7°0tf-yF 
Fffi*f #A RH3#* 2 fflffc L T$#£^7 L T 

T-^5X7i'X K;l/ff^ 7 Mt L fcfi^tfg t vx 

&ZZ><y* 7~M \ ''}<D 2 fn'iffc L fv 7 M I IJTTX 7 
t5»tT'^5„ VX708S4 4tiP^-y7[HSST'^ 
T* t * fcft, 7 s -y a 7VH, i 2 fu'ifb Lfc{, I liOWJW 

•y F 1 8«fiFfiE-rS#, 2 ffifbtife* LTfi^^tiiylT' 

[oo 4 9] 4*5, y-F±^iH]^4 5 tuTflsae»w 
(omm<Dmm 1 sfct* 2 t3B*o^y tf-y F^ttiSB 1 

7U e-y F 1 8**H1LT, 7°'J tf*y h##W^©^W 
= y 7"T^tti $ tifc 7 X^*^£f 5 C t T* t 

[0050] [mnn%m<r)Bm 5 ] c conB^to^sgcD 
Bm5tf%w<Dmm<DBM3 tmmt&mi, m\ otc 

7p1-J:9tc, 7°U tf-y F^tbHSSl 5fc, y-h±^0 
S§4 5&e>mcX-Y-y^[5]S§4 6, 4 7^{fxTl^^ 

[0 0 5 1 ] Hi OfCTjoTJ:?^ 7°U tf-y F^fiilHlSS 
1 5l±, y-h^lS@»4 5 tftiJyyr ^y-FfH^Ccl: 
oT<a^Ofiil%0N/0FF-r5X-l'-y^[5]S§4 6, 4 7 * 
WLttm&4 2^\<DA7JttiS^ti-tfP7PX^tti[ilSS4 3 

ff$Of?iJi:LT-tr'P7PX^tti[H]SS4 3£>HuKX-i''y*@ 
%4 7^ffiALfctI^c04i'P7PX^tFjfi^^H8(DX 

(cj;t)x-r-y^i"i{§4 7(iON/oFF$nr, x-r-yf-i"iss 

tf -y FWAt5^^ 5 y7Weti{,!'iJt±A7J^n* 
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[oo5 2] 4*5, y-h£j#iH]*g4 5 tLxmmm 

7°'J h 1 B^ttiLT, 7°U \£y hmmW<D$J 

= ;yyT^$nfc7^x$#£Kfc£-f 3 c ti?xz 

[0053] mwvnmmm 6 ] c ©^cdhas© 
i&m6t>mw<Dnfo<DBM4 srciz. 5 tfis-rs^ti, io 

r v» * ja k * * o * oflko ft* rt $tt»w<oiiAtio}giB 
4$£fJ5fc|3J«lT&D, BMBISiB©*86<DJ$B4, 5 

[0054] asiHtticttiiffi^a^fafeo'pfe* 

, %W(DMM<DBW< 4 S fc tt 5 CD «fc 9 (C , 7° U tf >y h 
£J|]i^T, -tiP7PX^ttiMSg4 3om^%vxft5 

[0055] [ftmvnmmm 1 ] c ©^©uss© 
mi 7 »w©*«s«)©ji 4 , 5 * fctt 6 i fflat-r 5 js 
a . w&t %> mw%-? x 7 m&Jtm z. x v > 5 * t * 5 . 

*0flS©&ffirt§tt»i!H©il*©JBfl8 4 , 5 S fe« 6 t 

mmxhi, iwm%w<vnm<Dnm4~6 tn-nvm 30 

[0 0 5 6] ftrf X7 6^©1ff*B©gBi«mcklMv 

j; a ns^Bt v— *fftytmBm)xytm*Mmic%m 

©JgWfS^c $ c U y -y v a 7°;KS 

%&^'£&&ttff k&3o 7°Ub°-yb 1 8£$£bT3tc 

u-y'A ,; -S)tiT-%7 1 e-r§x^-x©fesptic7° i J tr 
•y hM^<ofcai*fec43cfctf^T?;&So 40 

tt^^4C37^5>7XT&^tgiiv-7»$) 
■cii, 7°o e-y ni^w**s±-r*^T**3asi^ 
vx^fi^ (mi 2) %iu*"r5ia^u*v^a2SHfv^ 

7 EIB*£«* § o t *> 5 A*E* 0t ^Hlrt ytWM 
£ U 5 7 ■< 5 > TMr w X * 6 ogSgRMft 
EioTWS:*®^ X^-X£,iB&T?>fc£lC«£ 

[0 0 5 7] LfttfoT, )fcl£-A<Dttli«aftfc«fc!>£ 50 



2000-260025 
12 

[0 0 5 8] 

4 X 7 i 0 5 , 1f fRffl^^^tofc 7 XfiJt 

a«4t>, 7°u if-y bm^<Dm^kmti<rc 
[0059] immzicim<Dmmt. tmm 1 tctatic 

IS^fg < ffllx 5 C k SficDfgn X H {fc 

[0 0 6 0] B s l*S3(cfeigcD^a, 7'Jl^-yhff^ 

47°'; tf>y hffiB©ttW*fir ? C t^#4o 

[0061] mM 4 tiB«oaw», 3 tcsam 

& «t t>"-tf ^ □ 7 D X ^ W HISST-^T- 1 5 © T\ fg ^ 
X h T 7° U b° -y h (ft 'ft*®. tU t S C i: ^ T * 5 „ 

[0062] %mm5ictm(Dmm. is*«4icib« 

©7°U tf'y h^HiSi7iUc*5^T, 7°U kT-y h {, I '• }&Lft<D 

7 << 5 > yr-«w ^ n/c 7 -y x^*it£-r 5 c t 

t5„ TX7[eiSS(iSfffl-C : '7U^i/7;l/4P>>'-y 

[0063] m *a 6 tiiaa«©^wti. 4 1 is« 

«fc D , 7° U tf «y h fc^Wfl-© 7 >r s y txzmb utitc; 

[00 6 4] 8!>}<lB7tCie«©fgB^«. W*«5Sfc« 
6lciS«c©7°U t!-y httHJSHtcfel^T, 
gSLT7°Utf>y h^^HitT, 7Ut!-y hfl^J-Xn© 
7 -< 5 > ^TttlilS tlfc 7 XfiJt»%l^£-r § C J^T 

[0 0 6 5] H*IS8tcf2«Sc©f§W{i, »*S5~70 

[0 0 6 6] tf*S9Kl5«©«Wf±, W5RS5-8CO 
l^-fn^O-KEIRO^'J tfy HftWSBEfel/^T, it 

kr-A<03tt«a»fc«fc»)4i;*^ , y try h@#©w*a 

[0 0 6 7] l 0 KlB*ofSWti, Mj)<jS1~9 

oDv^f n*»©-ti2«oyu tr-y htfutimw tmmwt 
[gii] ccomncD^mmmi •efesjt-r-rx^aiH 

©>t'?^© 7 p <y 7 El T* S . 
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[02] ftTjxttmmmtDmm'z&Zo * chio] ccDmn^mmmsicwizy'v^vh 

[04] mseTtx-cx^gBw^u^-y uamms©? [Hii] c©aw«n*ojg«6*iiiwr«fi^oa 

[05] CO^cD*)5g(r)mi2-r-fe?.7 , c7 ; VX^^S [01 2] co»W<0H«<0Jgl67*lttWr*^oift 

OX7^XU^;Hg^lH]S§cD7P'y^0-efe§o BX'hio 

[06] Z<Df£W<Dn&<D&&3r-2o&ft ; r4 Xt&m H^OKE] 
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